Abstract. The paper identifies and discusses what is considered to be the three most critical points, both up-stream and down-stream to Enterprise Modeling, for ensuring the usefulness and use of EM results in the continuous improvement of organizations. The model type that is targeted in the cases discussed in the paper is the process model, but other related model types, e.g. goal models and concepts models are also addressed in relation to process models. The points addressed in the paper are: 1) Trigger handling -acting on symptoms or the root cause problem, 2) critical aspects during modeling, and 3) establishing mechanisms for continuous model based business process improvement.
Introduction
There are two main reasons for using Enterprise Modeling (EM) [1] :
• To develop the business. This entails developing business vision, strategies, redesigning the way the business operates, developing the supporting information systems, etc.
• To ensure the quality of the business. Here the focus is on two issues where EM can play an important part: (1) sharing the knowledge about the business, its vision and the way it operates, and (2) ensuring the acceptance of business decisions through committing the stakeholders to the decisions made. In addition, EM can be used as a vehicle for communication and visualization in organizational problem solving.
Examples of EM methods can be found in [2, 3, 4, 5, 6 and 7] . Examples of application domains for EM can be found in [8, 9, 10, 11 and 12] .
In order to achieve high quality results, the modeling process is equally important as the modeling language used. There are two levels of EM process:
The EM project level, where the modeling activities are placed in a context of purpose. [13] describes the generic process including the activities listed in Table 1 . These activities can be categorized as belonging to two levels:
The modeling level where domain knowledge is gathered and enterprise models created and refined. When it comes to gathering domain knowledge to be included in enterprise models, the main EKD way of working is facilitated group sessions. In facilitated group session, participation is consensus-driven in the sense that domain stakeholders "own" the models and govern their contents. In contrast, consultative participation means that analysts create models and domain stakeholders are then consulted in order to validate the models. In the participatory approach stakeholders meet in modeling sessions, led by a facilitator, to create models collaboratively. In the sessions, models are often documented on large plastic sheets using paper cards. The "plastic wall" (Figure 2 ) is viewed as the official "minutes", for which every domain stakeholder in the session is responsible. There are two main arguments for using the participative approach, namely:
• The quality of models is enhanced if they result from collaboration between stakeholders, rather than from consultants' interpreting stakeholder interviews.
• The approach involves stakeholders in the decision making process, which facilitates the achievement of acceptance and commitment. This is particularly important when modeling is focused on changing some aspect of the domain, such as e.g. its visions/strategies, business processes and information system support. In this paper we address these levels of the EM process, but we also take a step up from the process and puts this process in the context of continuous implementation of model-driven organizational improvements to achieve changing organizational goals. We call this the control level. The full EM lifecycle can be outlined as follows. It is also depicted in Figure 1 . 1. Something triggers the need to investigate a potential change in the organization.
This trigger can be a business opportunity, a challenge, a problem or a symptom of a problem. A choice is made to use EM in the investigation and potentially also to design a change to business operations. 2. The EM project is initiated and executed according to the process described in [13] . 3. The implementation of the resulting models is planned and executed and the models now become part of the day-to-day business processes. 4. Continuous improvements are made. Some of these improvements could be supported by EM. Changes of greater importance will most likely cause the process to start over from 1. The outcome or effect of the implementation of models is very much dependent on • How the EM project is planned and executed. From the point of view of the EM project we call this down-stream quality. Managing modeling and model quality is one aspect here as well as the many facets of managing the EM project as a whole.
• How the implementation and continuous improvement of the resulting models is planned and executed over time. From the point of view of the EM project we call this up-stream quality. Their position in the continuous improvement process is depicted in Figure 2 . Effectively managing these two types of quality will ensure that the intended effect of modeling and the resulting models will materialize, not only from a short-term perspective but also long-term. This paper is an experience paper that heavily relies on the experiences of the first author of the paper from 27 years of Enterprise Modeling and Enterprise Modeling method development. In fact, the first author was involved in developing the Swedish ABC EM method [14] that is the predecessor of both the Astrakan EM method 1 , that has become quite a popular EM method in Sweden, and the Enterprise Knowledge Development (EKD) EM method [6] . He was also involved in developing participatory ways of working. The paper also builds on the experiences and research of the second author. She has, since the 1990-ies, specifically targeted the practice of EM in her research but has also substantial practical experience from EM projects. She has contributed to the development of the EKD EM method [6] .
The goal of the paper is to identify and discuss what is considered to be the three most critical points, both up-stream and down-stream to EM, for ensuring the usefulness and use of EM results in continuous improvement of organizations. The model type that is targeted in the cases discussed in the paper is the process model, but other related model types, e.g. goal models and concepts models are also addressed in relation to process models. The points addressed in the paper are as follows:
• Trigger handling -acting on symptoms or the root cause problem.
• Critical aspects during modeling • Establishing mechanisms for continuous model based business process improvement.
The remainder of the paper is organized as follows. Section 2 discusses the need to make decisions in starting an EM project that address root causes rather than symptoms. In section 3 some critical aspects in modeling are discussed, critical in the sense that we want to achieve organizational effects. The point of departure is process modeling. Section 4 focuses on how an effective mechanism for continuous organizational improvement can be implemented. Throughout the paper, illustrative examples from real life cases are provided. Finally, in Section 5, some concluding remarks are given.
Trigger Handling -Acting on Symptoms or the Real Root Cause
In order to ensure that the process of continuous improving organizational operations really serves the purpose of making the organization fit to take on its challenges and to prosper, it is essential that the organization acts on the "right" signals/triggers. This implies that the analysis of triggers needs to get enough and qualified attention, as a basis for making decisions about starting a change process. This will ensure that the EM project rests on firm ground from the start. We are simply starting the EM project for well-grounded reasons and with a goal that will effectively improve business operations. To illustrate this point, we describe two real life cases, one successful and one less successful.
A successful case -getting at the root causes
Situation A construction vehicle supplier with workshops for repair and maintenance all over Europe spends/wastes time and money. Some 5-10 administrators in each region are involved, on a daily basis to handle incorrect invoices, i.e. to credit and to correct failures. This is due to invoices stating the wrong amount and/or receiver. After correcting the errors, they finally send the correct invoices. Too many stakeholders are involved in this error correction process. This causes irritation and dissatisfaction for the involved stakeholders, but most serious is that no value is created. Action Nobody could state a "one and only" root cause to the problem, so a problem investigation was carried out. In order to involve the right participants a stakeholder diagram was made. A group of five prime and motivated members were selected and guided by a facilitator and they took on the task of carrying out the investigation. Method The method that was used was Root Cause Analysis (RCA) [15] . This is a method that has shown to be effective also to analyze the implications of new opportunities and threats, as an alternative to a SWOT analysis. The general principles of root cause analysis are as follows: 1. The primary aim of RCA is to identify the factors that resulted in the nature, the magnitude, the location, and the timing of the harmful outcomes (consequences) of one or more past events in order to identify what behaviors, actions, inactions, or conditions need to be changed to prevent recurrence of similar harmful outcomes and to identify the lessons to be learned to promote the achievement of better consequences. ("Success" is defined as the near-certain prevention of recurrence.) 2. To be effective, RCA must be performed systematically, usually as part of an investigation, with conclusions and root causes identified backed up by documented evidence. Usually a team effort is required. 3. There may be more than one root cause for an event or a problem, the difficult part is demonstrating the persistence and sustaining the effort required to develop them. 4. The purpose of identifying all solutions to a problem is to prevent recurrence at lowest cost in the simplest way. If there are alternatives that are equally effective, then the simplest or lowest cost approach is preferred. 5. Root causes identified depend on the way in which the problem or event is defined. Effective problem statements and event descriptions (as failures, for example) are helpful, or even required. 6. To be effective, the analysis should establish a sequence of events of timeline a to understand the relationships between contributory (causal) factors, root cause(s) and the defined problem or event to prevent in the future. 7. Root cause analysis can help to transform a reactive culture (that reacts to problems) into a forward-looking culture that solves problems before they occur or escalate. More importantly, it reduces the frequency of problems occurring over time within the environment where the RCA process is used. 8. RCA is a threat to many cultures and environments. Threats to cultures often met with resistance. There may be other forms of management support required to achieve RCA effectiveness and success. For example, a "non-punitory" policy towards problem identifiers may be required.
Outcome
In contrast to the visible symptoms the following severe root causes resulted from the analysis. They were supported by hundreds of post-its on a big plastic folio on the wall, well sorted/related to each other: 1. The processes and their interfacing objects were not well defined. One aspect was mixed value-chains where, e.g., a vehicle all of a sudden became an invoice in the same process. Also, the input/output objects for steering and supporting processes were not satisfactorily specified, so in this case the workshop process was not quality controlled in its context. 2. At the customer reception the rules and policies to conform to, were too broad and complex and not easily accessible so the workshop receptionists hardly adhered to them. 3. The way to measure and reward responsible actors was in severe conflict, e.g. the workshop and service contract managers´ KPIs were not aligned. Rather they were in conflict. 4. There was a lack of functionality and data accessibility in the IT support and there were also a variety of different systems in use. All in all, the IT support did not support the processes. A number of opponent sessions according to the Astrakan EM method were then organized. In opponent sessions important stakeholders who have not been involved in creating the enterprise models are invited to discuss and criticize the models. This increased the quality of the analysis and created broad participation and commitment to invest and solve the key problems, i.e. it paved the way for next coming steps of successful improvement of the business operations. The four root causes became the basis to set a distinct purpose for next investigation project.
A less successful case -acting on symptoms

Situation
A number of problems were experienced in the existing ordering process at an international high-tech company. The problems referred to were mainly overload, long lead-time and quality problems. Action No root cause analysis was made. The process was initially not described in relation to its context, so the interfaces to other processes were not included in the first analysis workshops.
The purpose of the first analysis was unclear, meaning that needed level of detail was not indicated. Substantial time and resources were spent. The project finally made a backward and forward analysis and found the sources of the main problems to be in processes before and after the ordering process that was initially the focus of the analysis.
The assignment was expanded to include the whole process from Sales to Delivery, thus including the ordering process.
The analysis resulted in (1) demands on IT-projects in order to enhance the interfaces between current IT-systems and (2) make process interface agreements between the main processes. Method No method was really used from the start. Later the Astrakan EM method was used, both in order to identify and define the context of the process and to identify the process interfaces. Based on a concepts model, the terminology was aligned between the processes, thereby minimizing misunderstandings and as basis on which to update the requirements on data availability in the IT-support. However, by then the company had spent a large amount of resources and not getting anywhere in their efforts to solve the problem.
Lessons learned
Already when we were 3-4 years old we stressed our parents by asking the question "WHY?" until we thought we had a sufficient answer, and then we were pleased. That behavior is natural for us as human beings and is one of the most important and easy to use "tools" in Root Cause Analysis and also in the Toyota Way, the LEAN Concept.
The main lessons that we learn from the above cases are: • The situation that initially triggered the need for change must be clearly identified, and as soon as possible too, otherwise valuable time and resources will be wasted. Acting on symptoms as without asking the question why enough times is always bad.
• It is essential that the project manager or consultant involved arms herself/himself with sufficient arguments to justify why investments should be made in a Root Cause Analysis before the EM project is initiated and staffed.
• It is advisable to use a proven easy-to-use method, e.g. Root Cause Analysis (RCA). Free hands-on documentation about how to use the method is available on the web.
Critical Aspects during Modeling
Business/Enterprise Improvements are like making a journey or to go on an expedition. The better map you have the more pleasant and timely the journey or expedition will end. You will also know how to make the journey the next time, and you will have your eyes open for shortcuts or more scenic roads, i.e. added value. In EM a Process Model takes the role as the key map. It functions as the handrail where actors, information objects, rules/policies etc. can be attached in resource layers.
Complementing models (e.g. goals models, concepts models and rules model) will be added depending on the cause and purpose of the improvement at hand.
Case 1 -a systematic way of driving towards improvement
Yet another global company takes a strategic decision to sharpen a total solution concept and to increase the margins from the growing post market.
The first steps were to analyze and describe a total solution sales process and to make a benefit analysis for the company and the customers. An EM project was started. All key roles were identified (project manager, business analyst, modeling facilitator, experts from the business operations). The key steps from a modeling point of view were: 1. Stakeholder analysis 2. SWOT analysis (not only filling the diagram, but to discuss and document conclusions which justified and updated the purpose of the investigation) 3. Modeling of the main process map using the Astrakan EM method was carried out in order to set the new sales process in its context. a. The start and end of the process was identified. b. Interface objects to/from the steering and supporting processes were identified as well as the interface to customers´ purchasing process. c. The future solution sales process was described using extensive interaction with stakeholder experts. d. In resource layers rules/policies were mapped to the process as well as actors and interfaces to existing and required IT-support. 4. A benefit analysis proved the importance to start the most critical sub-projects for improving business operations suggested in the project report, which was based on the models. This approach proved to pave the way towards successful implementation of change.
Case 2 -lack of knowledge in the organization about how to run improvement projects
This case involves an organization that manages a large pension fund. The main focus is on the back office function on which most other functions in the organization were dependent 24/7. Bad timing and bad quality in reports accelerated the stress on individual employees and on the function´s interfaces, externally and internally.
An external consultant was assigned with the task to interview some stakeholders as a start. He indicated that the next coming step needed to be to do an initial investigation according to what was described in section 2.1 using EM. In parallel with the interviews the consultant started to make a stakeholder diagram and a main process map including interfaces to critical external actors. He paved the way for the next steps, but then something happened. When the interviews were made he was expected to give a full report of "what to do to solve the problem". The project was halted.
Lessons learned
From the second case we can learn that it cannot be taken for granted that the problem owner/project initiator has insights in EM and is willing to carry out improvements accordingly. For internal as well as external consultants it is crucial not to start this type of investigation, or any EM activities for that matter, without double checking that the purpose is realistic and accepted, e.g. in terms of the way of working, resource availability, before starting the investigation. Make a plan and have it formally signed off! If the organization, and particularly the problem owner, is not familiar with EM as a method an additional challenge is to "sell" the method to the organization and to get it accepted and sufficient resources allocated. The problem owner will always want to cut corners in terms of resources and to find shortcuts to what could be perceived to be a quick and solution. The quality of the outcome of EM will never benefit from this, and neither will the organization of course.
Establishing mechanisms for Continuous Model Based Process Improvement
EM's moment of truth is when the future state process is implemented, a responsible process owner is in control, measurements are in place and used for continues follow up and rewards of process performance and continuous improvements. New opportunities and threats emanating from external or internal sources will challenge or ask for attention. Finding the complete toolbox to cope with continuous improvements is a never-ending process. The quality of the map is crucial here, i.e. the process model and supporting models, which calls for quality assurance in all steps preceding the implemented and running process in its context.
Here we can find a positive case in Scania CV AB, Sweden, where continuous improvement is in "the spine" of all employees. Many academic papers have already been written referring to Scania and Continuous Improvements 2 , so we will not go into any detail about how this improvement process is organized.
What differentiates Scania in continuous improvements is perceived to be the following:
• The enterprise culture and leadership supports continuous improvement • All employees are treated as experts in their role • The personnel are loyal and proud of the company and their own work • A problem is always turned into a possibility • Working in teams is encouraged • "Right from me" is a well-established attitude in all personnel. This means that people make sure that what they deliver is correct and follow a high standard of quality.
•
There is an established arena for dialogue/control/support, the "PULS" meetings, where all improvement activities are prioritized, are followed up, discussed, supported and made visible and thereby known and understood.
There is an awareness of the fact that change may take time and is done in small controlled steps.
There is a Scania Development Process supporting continuous improvements, where one of the initial phases is always Enterprise Modeling. The effect of this is that the process of EM supported continuous improvement is kept alive and that external and internal triggers for change are properly analyzed and acted upon. Scania has proved to have a high degree of satisfied customers. The company has a high resilience in difficult times. E.g. in one of the latest financial crises many companies decided to lay off personnel. In Scania, on the other hand, the employees showed their loyalty by accepting a 4-day working week and a subsequent loss of salary of about 10 %. During the crisis the company involved their personnel in training activities. When the crisis decreased everyone was ready to start again but with an even better capacity.
Concluding remarks
There has been much research into the quality of enterprise models (see e.g. [16] ). However, more attention needs to be paid to the conditions under which models of high quality of created, as well as how the potential of implementing models can materialize in the context of continuous change.
In this paper we have identified critical quality aspects for EM to support continuous improvement process in an organization:
• Down-stream quality -to ensure that the EM project gets the best possible conditions. This includes: o Modeling quality -to ensure that modeling is carried out in the best possible way, and o Model quality -to ensure that the resulting models are fit for purpose • Up-stream quality -to ensure that the EM results effectively contribute to the continuous improvement process in an organization.
